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COMPUTER-ASSISTED MEASUREMENTS OF 
RADIOGRAPHIC JOINT SPACE WIDTH IN THE HANDS 
J.T. Sharp, G von Inqersleben 
Bainbfidge /s/and, USA Synarc, Inc., San Francisco, USA 
Aim: Joint space narrowing (JSN) is currently a primary structur- 
al endpoint for assessing disease progression in osteoarthritis of 
the hand. JSN can be semi-quantitatively graded using an atlas, 
such as the OARSI atlas, or quantified longitudinal measurement 
of minimum joint space width (mm JSW) or mean JSW (JSM). 
Computer-assisted methods have recently been developed for 
making these measurements with digitized radiographs. The aim 
of this study was to evaluate the intra-reader and inter-reader 
agreement for measuring mm JSW and JSN using one such 
software. 
Methods: Hand radiographs of 23 patients (7 patients a single 
hand, 8 patients, both hands) with rheumatoid arthritis were 
acquired using a standardized technique. Images were digitized 
at a resolution of 50m and analyzed using a PowerMac 9500 and 
software previously reported. (Arthritis Rheum 2000;43:1378-86). 
JSM was defined as the mean JSW of measurements for all 
points on the x axis after a quartic curve fitting program found the 
best fit for 11 points located by the operator on each joint edge. 
Computer-assisted measurements of mm JSW and JSM in 4 
metacarpophalangeal (MCP) joints of each of the 23 hands were 
made independently by two experienced readers (JTS, Gvl). One 
of these readers (JTS) measured the images twice on different 
occasions in order to determine intra-reader variability. Inter- 
reader variability was determined with the first of these read- 
ings. Pearson correlation coefficients and intraclass correlation 
coefficients (ICC) were used to evaluate the agreement. 
Results: The mean difference between the 2 readers for 88 joints 
was 0.046mm, (SD 0.086) and the range was -0.25 to 0.138 
Reader Agreement (Pearson correlation / ICC) 
Intra-Reader Inter-Reader 
min-JSW 0.91 / 0.95 0.94 / 0.96 
JSM 0.98 / 0.98 0.96 1 0.98 
Conclusions: These results demonstrate good absolute agree- 
ment with high intra-reader and inter-reader correlations for 
computer-assisted measurements of min-JSW and JSM 
measurements in the MCP joints of the hands is attainable. 
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RADIOGRAPHIC EVALUATION OF HIP ARTHROPATHY IN 
HEMODIALYSIS PATIENTS 
T Nakai, K Masuhara, N Kanbara 
Department of Orthopaedic Surge~ Osaka Police Hospital, 
Osaka, Japan 
Aim: The aim of this study was to assess hip arthropathy in 
hemodialysis patients. 
Methods: Enrolled for our study were consecutive 70 patients in 
outpatients clinic of our institution, with the mean age of 57 years, 
on hemodialysis for 1 to 26 years. The duration of hemodialysis 
was less than 10 years for 46 patients (short-term group) and 10 
years or more for 24 patients (long-term group) with the mean 
duration of 10 years at time of the investigation. The anteropos- 
terior hip joint roentgenograms were evaluated for the presence 
of bone cysts and joint space narrowing. Bone mineral density in 
distal one third of radius was measured by dual-energy X-ray 
absorptiometry. Serum levels of total calcium, phosphorus, alka- 
line phosphatase, parathyroid hormone and beta-2-microgiobulin 
were measured. 
Results: Patients in the short-term group revealed bone cysts in 
13 hips (14%) and joint space narrowing in 11 hips (12%) by plain 
radiograph, while patients in the long-term group showed bone 
cysts in 21 hips (44%) and joint space=narrowing in 7 hips (15%). 
Bone mineral density was 0.61 lg/cm 2 for patients in the short- 
term group, 0.501 g/cm 2 for patients in the long-term group. Hip 
arthroplasties were performed in five patients suffering from 
femoral neck fracture due to bone cysts. All of five patients 
showed marked bone loss (mean, 0.390 g/cm2). Laboratory find- 
ings were not significantly correlated with the duration of 
hemodialysis. 
Conclusion: Plain radiograph and dual-energy X-ray absorpti- 
ometry are useful for evaluating the hip arthropathy of hemo- 
dialysis patients, especially those who underwent long-term 
hemodialysis. 
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DOES HYALURONAN HAVE A PROTECTIVE EFFECT ON 
OSTEOARTHRITlC CHONDROCYTE METABOLISM AFFER 
IRRIGATION OF THE KNEE OF A RABBIT 
SK Bulstra, R Kuijer, C Douw. 
University of Maastricht, The Netherlands 
Aim: In earlier studies we showed that different irrigation sol- 
utions have an inhibiting effect on chondrocyte metabolism in the 
healthy rabbit knee which is completely counteracted by one 
injection of hyaluronan given after the irrigation procedure. For 
this study we postulated that Hyaluronan might also have a pro- 
tective effect on chondrocyte metabolism in osteo-arthritic knees 
of the rabbit. 
Methods: For this study we used 9 adult rabbits (older than 3 
months). Three mm diameter cartilage-only defects were made 
on the medial and lateral condyle of the knee, where after the 
rabbits were allowed free cage activity for a period of 3 months. 
Then the knees of the rabbits were treated as a sham, or flushed 
with 0.9% sodium chloride solution alone or followed by an injec- 
tion of 0,5 ml hyaluronan solution (10 mg/mi) (Chemedica AG, 
Munich, Mw 1.2 Mda) (Hya). After 7 days the rabbits were sacri- 
ficed and the patellae were dissected, and metabolically abeled 
with [3SS]sulfate in DMEM, 10% FBS, antibiotics, 2 mM ascorbic 
acid-2-phosphate for 24 hours. Pateila's were then digested with 
proteinase-K, glycosaminoglycans were precipitated with 0.5% 
CPC, the precipitates were dissolved in formic acid and aliquots 
were counted in a liquid scintillation counter. The knees were 
decalcified and embedded in glycolmetacrylate (GMA, Technovit 
7100) for histological evaluation. 
Results: In contrast to the healthy chondrocytes, NaCI irrigation 
did not inhibit the OA chondrocyte metabolism compared with 
the sham treated knees. However the Hya treatment right after 
the irrigation restored the metabolism of the OA chondrocytes to 
that of normal healthy chondrocytes (P< 0.05). In histological sec- 
tions of the knees, signs of osteoarthritis were noticed such as 
osteophyte formation and focal cartilage degeneration. No spon- 
taneous repair of the cartilage-only lesions was seen in these 
experiments. Proteo- glycan depletion and absence of living 
chondrocytes at the edges of the defect was noted. Although 
synovial overgrowth was noticed in all three groups no acute 
inflammation was seen. 
Conclusion: From this study we conclude that in the adult rabbit 
after 3 months no spontaneous repair of intra-cartilaginous 
defects had occurred and clear signs of osteoarthritis were seen. 
irrigation with NaCI of these OA knees did not cause an inhibition 
of chondrocyte metabolism, and an injection with 0.5 ml hya 
restored the metabolism of these OA chondrocytes to the level of 
normal and healthy chondrocytes. 
